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^ (54) Title: MODIFIED AISTTIBODIES RECOGISFIZING TRESIER RECEPTOR OR HIGHER 
g (54)|gB^(Z)«3RF: 3 »<*J^l±(Z)S#f**Sia-r ^^^ta^* 

(57) Abstract: A tandem diabody and a triabody to a TRAIL receptor, each showing a higher cytotoxic activity as a single molecule 
than the ftill-length IgG antibody, are obtained. It is indicated that, in the case of aiming at inducing apoptosis of a cell via a receptor 

■^^ such as a TRIAL receptor with a need for the polymerization of receptor molecules on cell membrane surface for transmitting the 

cell death induction signal, an antibody facilitating the polymerization is useful. 



r<l (57) m^^: ±3:lgGiKi^ttt^. maro^i-^i: LTJ; yiaL^«fflflaSS*5S1±$^-rTRAILS#f*IC5t*-r^TandemDiabody 

OfcJ:0:TriabodyA<#t>+Lf=o aifl&SE^Wi^^^T^^KD^EjlIc fefc o T , fflfl&IS^®±-ea)S#<*^J-^©fi^* igS^Mi: 
-r ^TRAiLS#<*^(Da#<*$ it" uraiJi&coTTH h— >x*SjB-r^ c t ^ i wt-r ^«^(c. ^<oi 
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[0001] ^mm\^. mmm^m^mmT:^h—iy:^mm]):ff>mRAiL)^m^m^Mir^^ 
[0002] mmm^m^(jNF)<D^^/j:m^m(D'^4h:h4i^\^. T:^h—iy:^^i^m^^^^t 

i^l^, TRAIL-Rl (DR4^^)iq^{itL5 ;##fF:SCi^2#M) ^ TRAIL-R2 (DR5, TRICK2 
^fc}Mler;##ff JCfifeS— 5#M). TRAIL-R3(TRID, DcRl^fc(*LIT;##f^^j|^ 
3. 4. 6#M) JtU?TRAIL-R4(TRUNDD^fc{*DcR2;##fFJcm6:}oJ;U^'7#M)C»4 

[0003] TRAIL-Rl&tJ^TRAIL-R2(i, "mMMT^^}^^MXdeath domain(DD))^W 

o ]}0l^V'eh^TRAlL(DTRAlL-RlRXJ^TRAiL-R2^(D^^^KX^. TRAIL-Rl]StTJ« 
TRAIL-R2<D3if$^t:dS^^$tt^ 3M#:{kbfcTRAIL-Rl^r>^TRAIL-R2(DDDf^ 
FADD/MORT-l^S|§^b^ :fy::=^^<—'^8^m^\ir^Ty:f^—^:^^tVXmi^ir^o 

HaJIS-e^^^tbTV >;5TRAIL-Rl^Tj?TRAIL-R2t{*M^ce^9. TRAIL-R3^U? 

TRAIL-R4}*. miijfi^jfci, m'^mmi^is^^xmm.^ti. mmmm'i^\^^x}~±mm. 



wo 2005/056605 



2 



PCT/JP2004/018507 



[0004] TRAlL^mi$^KMir^^y^u—i-/U^m^^^X-h^o Griffith^}*, TRAIL^^ 
ttM5©*fflJS^(-*3V >TTJKh— v'>«^^M^i-S^TRAIL-Ri:S:mRAIL-R2^#:, M 

4¥^nXMil0^m)o Chuntharaopai^f*. m<D^M])>^—tf:L^XmmmS^(DTyi^ 
^/;:^^M^-r^^TRAIL-Rl-^<^^^yi^n— ^/V^^(mAb)$r#^bTV ^^ (# 
#fp^mil#M)o TRAlL-Rl(;i>i^f1-;5^^«. Wji^^7^>MV>-Cth(DfLS. ^'C 

V^So TRAlL-R2\zMir^^y^n—^/U^i^tL.Xi-i. TRA-8;5S^Jit^^tt 

^^i-ri!;05#^$tb-cv (##fF:i:mi2#M) o ^trail-r2^#:j;iov ^-obii 

[0005] : ISI^^r?i097/O1633^ 

##fFJCi^l:WUey Immunology, 1995^, Vol.3, p.673-82 
##fF:SCfi^2:Pan^)^. Science. 1997^. Vol.276, p. 11 1-3 
0WWJC^3:Panh^. Science. 1997^. Vol.277, p.815-8 
##f^^fi^4:Sheridan^^. Science. 1997^. Vol.277, p.818-21 
4¥Wf?XM.5:Wa.lczakhM. EMBO J.. 1997^. Vol.16, p.5386-97 
##fF:SC^6:Degli-Esposti^)^. J. Exp. Med.. 1997^. Vol.186, p.1165-70 
##fF:iCfi^7:Marsters^>^. Curr. Biol.. 1997^. Vol.7, p.1003-6 
##f^JCi^8:Emery^)^. J. Biol. Chem.. 1998^. Vol.273, p. 14363-7 
##fPJCi^9:Boder^>^. Nat. Cell. Biol.. 2000^. Vol.2, p.241-3 
##fF:SC^10: Griffith J.Immunol.. 1999^. Vol.162, p.2597-605 
##f^:i:fi^ll:Chuntharaopai^)^. J.Immunol.. 2001^. Vol.166, p.4891-8 
##f^^S^12:Buchsbaum^>^. Clin. Cancer Res.. 2003^. Vol.9, p.3731-41 
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[0007] mifiAtt. igG^i&^^^imm^^m-r^t. ^m^nfci&^^^imm'^7^<DigG 

^5-12-5mert^i-6ri!-e. 4«(D^JEf^'^lfl5^^?l^^i-6Tandem Diabody^-ft^b 

MMMcM^Xmk'(:mW£M^M'M^^^^l^±o Triabody^Tandem Diabody 

^^i^^rVJ—KMl^Xh. Triabody^Tandem Diabody/^<lf(D'|g^^{k^#:;5S, T 

[0008] ^r-C\ ;*:^0J}*j;t9^#:6^f;if*. 

[1] TNFmmT:^h-iy:^mmv:^:yh^^mmTRAiL^mm^mmir^^i^. 

[4] in.mi^^^m^3^Xh^ [3] t^|B«<?)^#:. 

[5] 3o(DscFv;e>53»^^?l^^L-CV ^^5^ [4] l;i|B«0^#:, 

[6] scFvctJ(D2o(D BT^fM^^^^o— 2T5:y^(Dy -e|§'a'$^^-cv [5] t^lB 

[7] V>^—7!)^0T^ymxh^ [6] (;i|S«<D^#:. 
[8] V>^—mT^ymXh^ [6] fC|B^(D^#:, 

[9] ^Mf^^m5i^54o-efc^ [3] {cmm<D^i^, 

[10] 4o(D Br^lS«^^t^/i<y-<7'^K;6S2»#:^?l^^LTV [9] iz.mm(D^i^ 



wo 2005/056605 



4 



PCT/JP2004/018507 



[11] TRAIL^^^;55TRAIL-RlX{*TRAIL-R2-efc^ [1] — [10] (DV>-f ttd^tclfB 

[12) IffllSf^T^h— >^^fle-r§ri!^#®^i-§[l]-[ll](DV^-rt^;6^^3:tS 

[13] mmmmms^-^h^ [12] fciE^<D^#:, 

[14] BB^J#-^:2l;i|B«(Z)T^7^Ba^J^^i-§^^*:. 

[15] mm^'B"AKmm(DT^/mmm^^'r^^Wi^ 

[16] ia^iJ#^:6fCfBifeOT^yM^J^W'r§^#:. 
[ 1 7] ga^J#-^:8 j;i|B«(DT^y^Ba^J^Wi-^^#:. 

[18] ^MfS^g|5^?r3oJ^_h'^^9^. mm^T:^h—iy:^^m^'r^^i^. 

[19] ^J^f^^f|5^iL/^»S3o-efc5 [18] {;itB*g(D^#:. 

[20] ^mw^n^mu-D'e:h^ [18] f^iE«(D^#:, 

[21] mmmmm^x-^h^ [is] - [20] (Dv^•rtv^^^;liE«(D^^. 

[22] [1] - [21] <DV^-r^^^^;I|B«<D^#:S^=3— Ki-S*?y^i^i/:^-^H\ 

[23] [22] iz.mm(Dm^^u^^}''t:^hv>z^^>'ht^m'¥T'x^^-^4y^v^^4^u 
[1] - [21] <D\,^'rth^^^mm<Dmi$^tmm<7)^i^^mir^^i^^=i—vir^:^ 

[24] [22] ^/cf* [23] f;i3E^<DJKy5<i5^W:^^K^'^ti'-<:^i5'— . 

[25] [22] *fcf* [23] (^fS4fe(D#y^^l^:^^K*ytf* [24] (CtB4fecO-<i^^— 

[26] [i]-[2i](DVN-rtb>ei^l;i|B«(D^#:^^^i-§. ism^i^i^. l;iMi-^o 

[0009] [|l|l]Diabody(5D|fflJi^^W^ttfP#(;D|g;^^^-ril|-efe:5o I2|tti. mock{i^-<i?^— 
pCXND3?rCOS-7(C^AbTS!lS$ttfclS;^. mock+M2{*mock(;iM2^#:^^;(jPL 
fc^l^. KMTRl dbf^Diabody^^^IPbfcJ^;^. -^LTKMTRl db+M2{*KMTRl dbt^l 

[|l|2]Triabody:JoJ;mVhole IgG<D^|^^W?Sttl?'fffi<50fg;^^^i-B|-efc§o M^. 
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ScFvH5Lf*Diabody^^;f)PUfc^J3at-oV^-CS!l^$tv/c|^M> scFvH2L, scFvHlL, 
*5j;t^scFvH0L{*-?rtt-€ttVH-VLr^(Dy:/;^/— ;R:^S2 mer, 1 mer^T^O vaev(D 
Triabody^^;}jPb/c|^;^. -^LT. Whole IgGf^Whole \gG^mM\J-d^^^^fl^ 

[|ll3]Triabody^Tandem DiabodyCDilBlJia^^^tttDit^^tf ofc^^^^i-gl-efc 
§o scFvH2L, scFvHlL, ^XXf-sc¥vm\^^f\.^fVJH-yiM(D])>'1tJ^^ii^2 

mer^ 1 mer^U^O merODTriabody^^;(jPbfcf^;^^ -^rbTTandem Diabody{:iTandem 

Diabody ^-^^P bfc*§^^^-r o 

[|l|4]Diabody^;ft^=3-K'r§i^^E^lJ<^f^^X@^M^6^i-^b/cE|-efe^o 
cms] EI4<D^#0 E|-e$)^o 

[0010] J^T^ TRAlLS^#:^^[l^bT;^^PJ(D^#:^|Ji0Ji-^;5S, 

1. TRAIL-#^#:jTL#: 
:^^0>gtiJ;«9TNFMigT^h-v^;^f|#y;(f>'K§:^#:(TRAIL^^#:)^^mi-^ 

^m^mm^fi^o ^mn(DTRA\h^m-w-^mwL'r^mm-±. ^*b<f*. trails 

^#:^^^i-6^Jiai^^Ji&^ (TJ^Kb— ix;^^) ^fl®L#§^><D-efe5o TRAILS^ 

W-(Do^, mMM^\^^^ ^T^m^ttTV ^§i^;5S^^>;rbTV ^§TRAIL-Rl^fc^^ 

ffi«. wm!^m. mmm. ^skm. v>^m. Trnm^^m. ^m^'wmm. mm 
nm. i^nmm. ^^n^Hmm. mmm. ikm.m. ^mm. mmum^±&m. 
^mm. Mj^s. ttf55riii«. m^m. mmm. mmm. ^x^mm. ^^mm. 

. jfew^ffi. ^ja^^jtt. M'Jskmmm. wmmmm. nmi^mm. m^m. nm^m 
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[0011] (l)TRAIL^W^ 

:^^m t-*5V rTRAIL^^#:j tn. TNFK3ST^h— v^;^f|3Sy;^;VK (TRAIL 
) ^^'^^ir^^m-i^'Ch'O. TRAIL^S|i^i-§|5g«9V ^fj^t^^^mi^-^^hoXh^V \ 
TRML^^1^^i-^^mi^tl.X\^. m^(Dt:^S. TRAIL-1^^^, TRAIL-2^^#: 

mi^(Dmmu^^xm. mx-it^ GenBankK^m^tix^^^mm^^mir^^^t^^ 

X^^o :^^s:^5^(^^TRAIL^^#:^^. ^^b<{*. J^T(?5GenBank Accession#-^-e 

^m^tix\^^\ihTRAiL^^i$i<DT^/mmm^^'r:5yi<v^y°^}'^^mmir^h(D 

-e3b^:TRAIL-lg:^#:(NP_003835), TRAIL-2S^#:(NP_003833), TRAIL-3^^ 
#:(NP_003832) . TRAIL-4^^#:(NP_003831)o 
[0012] (2mi^ 

(Di&^^^^h^WiX:^^. 
[0013] :^mm(DTRAlL^m-i$^^mMir^'^y^vi^^/URXJ^:^])^vi—^/U^m-i. 

m.i^(DMmxh'o. ^m±(Dm-(D^m^&m(^\i'h-^) i^Mi^xn^mmi^i^m 

#y i^a— -^/V^^ j;«9^>0^bV >t>0-efe^o r^7:^n— 
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^K^mir^m.mmt(Dm^^^^m.\^xm^ir^(D'dm~^\^^\ -mma-t. if 

'So 

[0016] mw-^m\^i:.^Wim<D^m-i. <ik^<D:^m\^\^fzj)^^xm^fh^. m^u. 

5o igf^^JK^PBS (Phosphate-Buffered S&\me)^^M'^My^^(DM 



wo 2005/056605 



8 



PCT/JP2004/018507 



^iBJiat5fe^S>5^^-efeJ9^ P3(P3x63Ag8.653) (j. Immnol. (1979) 123: 

1548-50), P3x63Ag8U.l(Curr. Topics Microbiol. Immunol. (1978) 81: 1-7), 
NS-1 (Kohler and Milstein, Eur. J. Immunol. (1976)6: 511-9). MPC-11 (Margulies 
et al., Cell (1976) 8: 405-15) , SP2/0 (Shulman et al., Nature (1978) 276: 269-70), 
FO(deSt. Groth et al., J. Immunol. Methods (1980) 35: 1-21), SI 94 (Trowbridge, J. 
Exp. Med. (1978) 148: 313-23), R210(Galfre et al., Nature (1979) 277: 131-3)^^55 

^(D:^Bi. ^—y—t^Vy^T^>h(D:^B:{Kohier and MUstein, Methods 

Enzymol. (1981) 73: 3-46) m^^^Xn^^t^^X^^o 

[0018] j;«9*#:e^t;i{*, f?!ix.{5\ mmm-^i-immm^i&mm(D^^r. mm(D^mmm 
m^xmm^^th^o m^&mti^xit. '^r|x.^^/J^y3l^w>'^^y=I-7^(PEG), 

(Hvj) mi()^mm^ti. '^immicx^m^^^^m^^f^^ (civ^^^/v 

m (PCS) m(D5kmwm^m^m^Mx.x-hxv \ :^m^M^pjf^A<D^^ti-~^Mi 
iooo-6ooo@s) ^a^3o-6o% (w/v) (Dms.xmMu mi^ir:6^tKx<^xmm, 

mm^m^^mMu m't^i.x±m^m^ir^mff^mMir^t\z.x'o^^4y^w—'^ 

^t^mmw) x-mmir^^tKX'ommr^^tmx^^o ±mHATmm^x<Dmm 
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[0019] ^/c. JiazE(DJ:5t-thJ^i^(Dll]i^t^^j®^:fe^br^N^:/yK---^^#§ft^«9t^. 

TRAIL^^#:^c>i^|-i-§t^^#:^M^i-§^^^:7'y K— ^^^#U-Cfe ^ (B 

^#fFmM^^#-^WO 94/25585 -^<2^#. WO 93/12227 ^-^m. WO92/03918 
-^^fg. WO 94/02602 ^^m^M)o 
[0020] r(Dj;5(^L-Cf^»ttS^7i^n— :f-7^^#:^0^i-;5/^-r7^yK— ^f*. 

o 

<D^#:^LT{^Mi~§-^t)Rrt^'e^5(^[Ix.fi\ Vandamme et al., Eur. J. Biochem.( 
1990)192: 767-75#M)o 

#iJx.fi. i/'T^v?>^M^>^l^^(Chirgwin et al.. Biochemistry (1979) 18: 
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5294-9) ^ AGPC^ (Chomczynski et al., Anal. Biochem. (1987) 162: 156-9) ^KX'O 
^RNA^|^Ml-^-=^^ mRNA Purification Kit (PharmaciaM)^^'Kffll-'C @ ^(D 
mRNA^MMi~6^ir^5-e^ao "^tl. QuickPrep mRNA Purification PCit (Pharmacia^ 

b3i^fe^^^^fflV^T^#:V|S^(DcDNAtr'a-^i-^o cDNAcD-a-^f*. AMV 
Reverse Transcriptase First-strand cDNA Synthesis Kit(^^t:^X||^fcM)#^fflV^ 
X^^^tTi^-^^^o cDNA(D-^^5oJ:U?J^i|iS{*, 5'-AmpU FINDER RACE Kit( 
Clontech$^)^fflV^, PCR^^IJffibfc5'-RACE?i (Frohman et al., Proc. Natl. Acad. 
Sci. USA (1988) 85: 8998-9002; Belyavsky et al.. Nucleic Acids Res. (1989) 17: 

^DNA^mm<Dm^'&'Bm^ (cmm ^=^—}'''r^DNA^^^i-^mm^^^-^ 

[0022] ^i^mm^(Dmm^. ^i^^mm (nm.) -^ta-i^m (Lm) ^^^-k-t^dna^sij^ 
m^xxjpLm^=^---}'^ir^DNAms.^^'^tif^^—(Dmm.^^^---xm±mm^^ 

«^i^LTt>j:V>(WO 94/11523 ^^|g#m)o 

[0023] :^mm(D^m^i^. :^mm<D^i^tmmm\^mmxhy). ^^-Dm^i^(Dr^/m 
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^l^^^^&ir^Ki^^ JCi^ (Wilbur and Lipman, Proc. Natl. Acad. Sci. USA 
(1983) 80: 726-30) le:|B^(DT/V=fIJXA^fflV>§ri!;aST*#^o ^(DX^fj:^m^<D 

[0024] ;^0;!*ffl#fti. mmmmm]ti^.Mmtf^^^m^:^mm(Diffii^tmm(D^<>^ 

[0025] (3Mi^(D^^ 

yi\:/^}£(DT^jm%m\(D^km-±. ^^m^\^<ii^(D:fjmKxy)rf'^^tm^^x^^. 
mm\^.^^m(D^w-^m^m.i^t\.xi'^mirhu\mmir^^w-(D^m.mm 

^yihitmKi:y)^(DT^/mum^^m^xh^\^ \ 
TRAiL§:^#:(^:#Me^(-j^^-r^t)(^-efe^ii!^w^bv \ •^h\z.mm^<u. 
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[0027] (3)-i.^^ym.i^Rxf\iHhm.i^ 

o 

[0028] ^Wt^m t\-i. (reshaped) \lh^i^th^^n^. \^h&.^(Dm%W}m * 

M<D^i^^ MK.i~£'^^y^ifii^(DW^i±^'^^Mi^iCDR;complementanty determining 
region) ^th^#:(DCDR-^#«Lfct>(D-efc^o CDR^|^^i-§/ci6(0;^^{i<i^^ 
"^fe§(Kabat et al., Sequence of Proteins of Immunological Interest (1987), National 
Institute of Health, Bethesda, Md.; Chothia et al.. Nature (1989) 342: 877) „ 

^<D—^mtimi^^mx.^mh^j^^xh^ mjMmmm^j^m^'^EP 125023 

WO 96/02576 -^<2^##M)o -^^-e<2^^0;^&i;ij;J9. -r^^^^i^ 
©CDR^^^b. ^CDRi:fch^^(D:71/—-6>l7—i>"g^^ (framework region ; FR) ^5 

L-rfflV>TPCRlfel;iJ;«9'^^-r^;i^;$Sx-^;5(W098/13388-^<iir#(;i|B«(D;^&^ 
#m)o CDR^i0^bT5S*§$tl.5tb^#:OFR«. CDR;55^^/^^J^|^'^$|S^^?1^^ 
i-§J;5t-ig4R^:rb^o i^^^t-J^^C. S«j?fetb^f*<7)CDR;6S5g^/^^J^^^MiA^ 
^i^(D-pS^mm^^if^FR(DT^ym^^^VXhX^^(Saio et al.. 
Cancer Res. (1993) 53: 851-6) o ^MX^^FR^ <DT^ymnMia-i. 
^^^I^^KX^I^^ir^^^iArait et al., Science (1986) 233: 747-53), CDR« 
^^t^;^^*^::^^^^^-^^^^ (Chothia et al., J. Mol. Biol. (1987) 196: 901-17) & 
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[0029] :^^m(D^m^^^y^i^i^fci^^Ht^i^x-h^m^ia^. rtt^><?5^#:(Dc^ 

(3)-3.^C*DV^T^i:fe-C^M«o \iVUW-^^<D'^nmMiit. IgGClgGK IgG2. 

igG3. igG4) . igM. igA. \uDiSLmg^m(DT^y^^':^:::hi^m^(DT^/m%m^^ 

iK^. mM. nAm:^/'^fz.itmm\^i:.'o^^^fhx\^xh^ 

[0030] {Z)-2.W7^^it^W- 

vxmmx^^m^hhm\^^^m(o^i¥t\^xm~^\^^^h(ox^^o 
[0031] ^w-mmtm.^7^^im.w-(D-mx^^^ is^^^^b^f*?*. ^#:if>t^-^o 
«5t(D-si5^'r§^#r^i-^ti'„ ^mm(Dw^^i\Mmt. ^m^(D'^^m^^\.x 

^^mW^him.VX. i^v>^'l4^^i-§o ;^?giH«(;i*5V>T. r^#:p^>^i-J ^1*. ^ 

;ft^#:(whole antibody, whole IgG#)(D— §P^-efe^^^^#^^RB^$^^^ceV^;5S 
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^#:ifJt(^^[|i:bTf*. ^r|x.f^. Fab. F(ab') . Fab\ Fvf^}f^mif^:^t^^^^^^o ^ 

2 

Ms^^^'^^ (complementarity determining region ;CDR) :d5ffiSf^fflb^ VH-VLiJ''" 

[0032] i&^^it^m^. vHi!VL(DM;^^'^^-ev i!;5W*bv \ i&^^^[:m.i^(Dm 

irbTf*. Fab. Fab\ F(ab')2JtU?Fv^(D^^®f>t. ^mc^ ^#:®f>i-Srf IJfflbTf^ 
M^tt^t^scFvCv'^^iZ/V^ji^^^Fv) (Huston et al., Proc. Natl. Acad. Sci. USA 
(1988) 85: 5879-83; Plickthun TThe Pharmacology of Monoclonal AntibodiesJ 
Vol.113, Resenburg ^TJ^ Moorelg, Springer Verlag, New York, pp.269-315, (1994) 
), Diabody(Holliger et al., Proc. Natl. Acad. Sci. USA (1993) 90: 6444-8; 
EP404097^; W093/11161-^; Johnson et al., Method in Enzymology (1991) 203: 
88-98; HoUiger et al.. Protein Engineering (1996) 9: 299-305; Perisic et al.. 
Structure (1994) 2: 1217-26; John et al.. Protein Engineering (1999) 12(7): 
597-604; Atwell et al., Mol.Immunol. (1996) 33: 1301-12) , sc(Fv)2 (Hudson et al. J 
Immunol. Methods (1999) 231: 177-89). Triabody (Journal of Immunological 
Methods (1999) 231: 177-89) . S-U^Tandem Diabody (Cancer Research (2000) 60: 
4336-41) ^^mif^^tTi^-^^^o 

[0033] ^#:pwjt«. ^i$^^mm. mx.i-£^-<^<4i^. ^•^i^i^m(D-^^TT—^Kx^mm 

L'T#§r^;^S-e^^ (Morimoto et al., J. Biochem. Biophys. Methods (1992) 24: 
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107-17; Brennan et al., Science (1985) 229: 81#M)o ^f^. tMi7li¥WT}^<DT^ym 

[0034] ^i$im}f^^m\^fm^^^ir^i&^^^mm'i. mmmmm\.< i-im^^mm 

-e^^$-1ir§^tt5-e#^(^!lX.fi. Co et al., J. Immunol. (1994) 152: 2968-76; 
Better and Horwitz, Methods Enzymol. (1989) 178: 476-96; Pluckthun and Skerra, 
Methods Enzymol. (1989) 178: 497-515; Lamoyi, Methods Enzymol. (1986) 121: 
652-63; Rousseaux et al.. Methods Enzymol. (1986) 121: 663-9; Bird and Walker, 
Trends Biotechnol. (1991) 9: 132-7#M)o 
[0035] ^i$im}^^^mi^fcm^^^'r:6iS:^^^t^i^(DimX:h^scFvU. 20(D bT^^ 

^~^th^2-D(D-pSMMi^it. MW. 10(DVH^10(DVL-e$)§:dS, 2o(DVHXf*2o 

Ky^:^— t^:RBS$tl.§^)C>Ti*/^V\ scFv(DmUtVX. PluckthunfThe 
Pharmacology of Monoclonal AntibodyJ]Vol.ll3(Rosenburg and Moore ed.. Springer 
Verlag, NY, pp.269-315 (1994))^#Mi~S^^;0S'e#§o 
[0036] 2^^(DscFv7i^^^^1^^KXV)^^'^—^M^ir^^i^^Diahodyt\^^o 

Diabody^^, 2^^<DscFv^^t^^t^^h. 4o(D bT^^^^-^^. ^<?5J^M. 2o<D 

Diabody(D?l^^^g6^i:i-§J^'^. ii^. #scFv^^rt(DVH&U?VLr^^*^^y^;^ 

(e:*Dft^Diabody^?l^^i-§scFvCOy scFvCO^^^^ff -f , 
Diabody(D?f^^^^(f jfeV ^Rg«9. ^(Di:^f^^:f^}<'])>-:fJ-'lzm'^^n^h(DXi^f^ 
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[0037] rsc(Fv)2j m-D(DscFvm^]}:^:fy—fj:^X-1^^^'^X—:^m^V^>^^}'^t\.fc1^ 
^-efc«9^ 4o(DBr^^l^^'^tP (Hudson et al, J. Immunol. Methods (1999) 231: 

177-89) o sc(Fv)2{^, ^^^Pf^m(DW^^i[:^i^tlt1^L.X. !l0{z.m^^T=f^^h 

mw-B-^it^^m-r^x^i^mmir^o sc(fv)2{*. mK-i-i. scfv^v>:»—xw^^ 
tKXoxj^mx^^o sc(Fv)2f*a^. i^r<Dmit^w-^o 
[Br'^^jWa)]-y>^;&-(A)-[Br^fj«(b)]-y^;&-(B)-[Br^fMWc)]-y^;^-(c)-[ 

[0038] V^^:fy—t\^X}f(DXDt^:V>:fy—^mv^X-hX\^\ mx.U. 

-^i^y^-:^— (Protein Engineering (1996) 9(3): 299-3O50mM^^^ifhfh^f)^. 

it^]^xmmmm'^mi^ir^^ti>^nmxh^o^mm<Dj&^^ih^m^^m^ti 

6y^:>57— ^;lov^-c^^. TiE(3)-2-3Jc:*3V>T|P^i-§o i^fc. Br^^m#i-^s 

(d). ^i.x'^mmmihmmcw^^ M^i^L^x2-z>(Dmm'^^miL^m-^:f^ 

[0039] «0j!(D^f*(D0^bV>im(D-o^L-C. ^i^|§^§W5L^3oi^>l_h'^tP^#:^ 

mif^^t^^xt^o ^^^^^(Dm(D±m^^m^mm^tl^^\^^^K mm. 3oj^rt(io 
«4o-^tp^#:T*fe5o loco^j^^^-^gp^}*, mm. i-D(Dmm^^mm(vH)ti 

VH^4o<DVL^S-^^^^^o 
[0040] ;^^0^(D^J!^|^^m55:^3o-^tf^#:{*. #{^-?:(D?l^^^l;iJ;«9PS^$;h.-r. 

|^-a'§P{i^3o^ti>PS«9V>^^/^-5^#:-efeo-Ct>J;V\ 0^bV^'^!Ji:bT. scFv(D3* 
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^#:-efeoT^>j;V\ 0*bV^'0^JirL-C. 2o(Dsc(Fv)2<D2*^ (Tandem Diabody) ( 
Cancer Research (2000) 60: 4336-41) ^#tf§^li:;aS-e#;5o 
[0041] (3)-2-l.Triabody 

scFv(D3»#:(triabody) ^"j^miT^^. scFv|W|d:^##^^-^l;iJ;«93»^^bT 

(Dm:ff^i-D(D^^^xutE^-^^n^x3mi^^]fmi^x\^ ^xhx\^ \ 

[0042] 2-D(DpSmmi^(D'^^i^miz])>:^—fj:if^^]^Xh^\^l^^ y>';&— ^^$-rt;i[iL 
^2o<DBr^^l^^M^$ii:-C^jJ;v\ V>:^—i^}f(DXWJ>:^—^m\^^XhX<. 

— 2T5y^^;li-6ri!^;lJ;^9triabody^?l^^i-6ri!;55BrtMT*fe6rir^s^fe^^-CV^6r 
ird^^Ooumal of Immunological Methods (1999) 231: 177-89). triabody?rf^Mi~'5 

tiX\^^^t^^ir, 

[0043] ;2^B0j!(Dtriabody^{^Mi-^l^{-f*. 30(DscFv^y^;^7— /^.If-Cl^-^LT. 

7Ky-<7°^K^b-CtjJ;v\ ^(DJ^-a^, -;^l^)iJ<y-<:/^Kct'l;i6o<DRr^^*^;0^-^* 

»S^y-^::/^K^^/v^a!i^n-^h^^9^^-^<eif-e5>gfb. 3»#:t^^^i-§^^ 
*(D'f5igf^*tM>^y-<:/^K(Dt°-i:^^^mi-^^i:T-^JP^-et§o ^ce:J3. ^mmi^ 

^Ty7V'5Jl§^5^^-x'^^?^9:7^— JilfflV >^iaflci!bT{*Superdex 200fe^V 
Superose 6fj:}f7:)^mfhtl^o 
[0044] ^(Dffi. ^i^|^^g|5{4^3o-^tp^#:(D'^!ji:b-Cfi. 3o(D pr^lM^^-^ 



wo 2005/056605 



18 



PCT/JP2004/018507 



[0045] (3)-2-2. Tandem Diabody 

#:-efe'9. 4OC0 RT^^J^^^tPo t^oT. sc(Fv)2(D2fi#:-efe^Tandem Diabodyf* 
, 80(;D RT^^^^-^t^o Tandem Diabody^«^-r^sc(Fv)2}*. MM. WT<^«J^ 

] 

[0046] ilS^ Tandem Diabody(^-^^tl/^8o(D Br^'BS^^<^5~^4o:dSVH-efe«9. 4o;6SVL 
-efe^o Tandem Diabody^«^i-^sc(Fv)2(D bT^^^}*. 2'^^(Dsc(Fv)2mS.-^t> 

X. Tandem Diabodyfi, (l)2o<Z)VHi:2o<DVL^^tf2'fi<Dsc(Fv)2, (2)4o<^)VH^ 
^iOsc(Fv)2, :S.T^40(DVL^^>Osc(Fv)2, ^/cf*(3)3o(DVHi!lO(DVL^^O 
sc(Fv)2, ^mO(Z)VL^10(DVH^#Osc(Fv)2tiJ:«9«j?fe$tb#^o ^^^^(D 
Tandem Diabody (if*, -^rtt^^TcDTandem Diabody/^^-^^tb^o '^S^^i^^'i^^]) 

>^—tVXi'iH<DXo^V>:iU—^m\^^XhX\\ mK.\-£. ^-if^h^V^^—. ^^it 

-o;ft$tt#t^Ps^$n-f . g m^ft^\^xmmmm's:m^ir^^t:d^^-^mxh^ 

o Tandem Diabody^Jl^^i-^^fCfi, y^;^— (l)i:y^;^— (3)^MV^^:/^Ky>';5; 
Ky>':^— i:i-^ii:;aW*b<. #!j;t{i\ 10-30T^7^. ^f*b<fil2— 20T^/^. 
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[0047] &<±(DXd KL^Xi'^m^tlfc^i^^^Tandem Diabody-efc^;0^^;0^f*. *tM^y^:/ 

(^ffiV^;5&#:^bT^^Superdex 200S>SV^{iSuperose 6/^^^;eiS# 

[0048] ;^^M<D^#:(D^^LV mmtl^X. ^Jm*^'^gP{4;5S3oXfi4oCDfeT:#:(D 

[0049] (3)-2-3.!J>^;&— 

Protein Engineering (1996) 9(3): 299-305#fi^) ^fflV^6r^/55-e^6o 

:^mm^^^^xmmx^^^-^^}i'v>'^—coM^mm^m&nir. @ e^t^j^cc 

. 1— 100T5:y^. ^*L<{*5— 30T5:/^. #IC1^*L<^*12— 18T5:y^(^!lx.fi. 

^bT{i. m^i^. i^T(Dx^f£mm^mif^^t^^x^^: 

Ser 

GlySer 
GlyGlySer 
Ser • Gly • Gly 
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Gly • Gly • Gly • Ser 
Ser-GlyGlyCly 
Gly • Gly • Gly • Gly • Ser 
Ser • Gly • Gly • Gly • Gly 
Gly • Gly • Gly • Gly • Gly • Ser 
Ser • Gly • Gly • Gly • Gly • Gly 
Gly • Gly • Gly • Gly • Gly • Gly • Ser 
Ser • Gly • Gly • Gly • Gly • Gly • Gly 
(Gly • Gly • Gly • Gly • Ser)n 
(Ser • Gly • Gly • Gly • Gly)n 

Ala • Ala • Asp • Ala • Ala • Ala • Ala • Gly • Gly • Pro • Gly • Ser 

[0050] :^mm(7)m.m^m\^^^^t^^x-^^^m^h^m})>-:fy- (^fb^^^j) it. 

(Dmmi^mmm\^^hnx\^^^mmm. mx.\s. N-i:Kn=3ev^;5?>i^v^w5K(NHs)>';^ 

i^v'W5:v?/V'><>^v — h (DSS) . }f:^(.:^/i^:^:^i^iy>^^-JM:p^^u—h (Bs") . 
;^if;^(;^^v/W5:i^/v:7°t3t°;^;^— h) (dsp) . v'^:^if ;^ (;^/^>^^;^^iy W5:v^/v:/ 
cit";^^— h) (DTSSP) , :r.^U>^y=i—/Uif::^(::^^iy>^^i^/]^::^i^-y:^—h) (EGS 
) , :x.^u^^^V=^--/i^\f:^(:^/^:^:^^iyl^4^i^/i^:^^iy^--h) (^^./v^-EGS) , v^><. 
^i^l^^^i^/V-m^^M (DST) , i:^/V:^-DST) , 

If ;^ [2- (:^^-yiy4^}i^:t^-y:fJ/pyi^=-/i^:t^-» ^^7^] (bsocoes) . if ;^ [ 

BsocoEs) f^^xm. ^nh(DmmMi^f^m.^tix\^ 

[0051] A-D(D^i$inmmi^^Vl^:^—KXm^ir^m^ia^. 3o(Dy>':^-;5S^> 

. m^Kx-oxwj>^-^^^'rK^^mmm±^m^^i.xhx\^ \ 

[0052] (3)-3.^TRAlLS:W#:m^(DBr^^*^ 
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. ^-f-^^i^. y^^^mj:t^(Dmm^m\^^^^tm-^mx^^o 
[0053] ^hiz.^mMi^(M:k.i~£^ FR^\ii^)(Dr^ym^^mi.xhXi\ T^/m<D^ma^ 

mmmc^A^(D:^mKX'on9^t-d^-^mxh^o Mi^miat. mLwrnmrnm 

M^^(Hashimoto-Gotoh et al., Gene (1995) 152: 271-5; ZoUer and Smith, 
Methods Enzymol. (1983) 100: 468-500; Kramer et al.. Nucleic Acids Res. (1984) 
12: 9441-56; Kramer and Fritz, Methods Enzymol. (1987) 154: 350-67; Kunkel, 
Proc. Natl. Acad. Sci. USA (1985) 82: 488-92; Kunkel, Methods Enzymol. (1988) 
85: 2763-6) f£}f(D^m^m^^^ti!)^X^^o 

[0054] iftm^^^-'XT^ym^^^^m^^^m^. ^(Dr^/mm^(Dmmtwim^^'\^ 

-5\^XT^ym^^mir^t:m7i<^^T^y^(A. u u m. f. p. w. y. V) . myl^^^T 

^ym(R. D. N. c. E. Q. G. H. K. s. T) . m^mmm^^i-^T^/miG. a. v. L 
. I. p) . TKmm^^mm^^i-^r^ymis^ t. y) . mnm^^^mm^^ir^T 
^/mic. M).^/u^>mRxfT^}'^-^^mm^^'r^r^ym(D. n. e. q). 
^^mm^^ir^T^ymiR. k. h). ^mm^^mm^mir^T^ymiH. f. y. 
w) K^mir^^t^^x^^(mmp%m^'rtihT^/m(D-:^^m^^mir)o ^(^^ 

tl^])^:f^}<^(D^m^^m^^mWl.X\ ^^^t\tirXK^htlX\^ (Mark et 
al., Proc. Natl. Acad. Sci. USA (1984) 81: 5662-6 ; Zoller and Smith, Nucleic Acids 
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Res. (1982) 10: 6487-500; Wang et al., Science (1984) 224: 1431-3; 
Dalbadie-McFarland et al., Proc. Natl. Acad. Sci. USA (1982) 79: 6409-13) o ■?r^'C 

[0055] ^mm^hi-i. -mK. ^i!^<D^mmt^m^T^\^T=^:=-:^h^m^mi!)^h^^ 
[0056] :^mm(Diif'^v\mm(D—^ti.x. ^T(D\^-rri^^i^mM<DT^ymmm^^'r 

(4)iS^iJ#-^:8 (;itBife(DT^y^iB^iJ 

m^\^^ir^^i$i(^tl^tlScFvH2U ScFvHlL, *5 j;T^ScFvHOL) , "^/cf^^tD^ 

^i$:(D3Mi$^ (Triabody) Xh^o 

PCXND3/KMTR1 Tandab(c:=i— K$tt§^^*:)*fc{*-?:(D#*#:-efe«9^ J;«9^*L< 
«ga^J#-^ : 8 KmM<DT^y^Mm^^ir^1m.i^<D 2mi^ (Tandem Diabody) "Cfe^ 

o 

fj:^. ScFvH2L^=i— Ki-^i^Sia^J^ifi^J#-^: ScFvHlL^=3— K-^^ifeS 
mm^mm^'^:3iZ, ScFvH0L^3-K-r§itSBB^J^iB^J#-^: Sf^. 
PCXND3/KMTR1 Tandab^=i— Ki-5i^^iB^J^gB^J#-^: 7{;i^i-o 

[0057] :^mmi^. *fc. ±mnm^mi-^iin.i^tmmmmm^mi^^^^i-^o ^(^^ 
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^(Hashimoto-Gotoh et al., Gene (1995) 152: 271-5; ZoUer and Smith, Methods 
Enzymol. (1983) 100: 468-500; Kramer et al., Nucleic Acids Res. (1984) 12: 
9441-56; PCramer and Fritz, Methods Enzymol. (1987) 154: 350-67; Kunkel, Proc. 
Natl. Acad. Sci. USA (1985) 82: 488-92; Kunkel, Methods Enzymol. (1988) 85: 

2763-6) fj:}f(D^m^m\^^^^t-d^-^^^o 
[0058] ^i$i(D-psmmm^is\^xT^ym^m^mm^^^m^. jn(DT^ymmm<Dmm 

(D\±mi^M^^^xT^/m^i^mir^t:m7Ki^T^y^(A. u u m, f, p, w, y, v 
) . Myk^T^ymiR. D. N. c. E. Q. G. H. K. s. T) . m^mmm^^ir^T^ym 
(G. A. V. L. u p) . Ti^mm-^^mm^^ir^T^ymis. t. y) . mnm^^^m 
m^^ir^T^/mic. M) . ^/vy^>mRxiT^\i'^mmm^^ir^T^/m{D. n. 
E. Q) . Mm^miMm^mi-^r^ymiR. k. h) . ^^m-^mmm^m-r^r^ym 
(H. F. Y. w) ic^mir^^tii^x^^ (mM\Hm^irtvhT^ym<D—^^m^^m 

xfyxitm<DT^ymKx^m^i^x'omm^tifcT^ymnm^^'r^ynv-<y°^}'^ 

^tfj:otim^-^^}'^(D^^^^f^\^^mW\^x\ ^f*i-Tiei^^>ttTv > 

5 (Mark et al., Proc. Natl. Acad. Sci. USA (1984) 81: 5662-6 ; ZoUer and Smith, 

Nucleic Acids Res. (1982) 10: 6487-500; Wang et al., Science (1984) 224: 1431-3; 
Dalbadie-McFarland et al., Proc. Natl. Acad. Sci. USA (1982) 79: 6409-13) o ^^"t? 

^mnir^^tti^x^^o 
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[0059] :^mM<7)^i^(DT^ymnmKmwcm<^T^ymmm^mM^tifd^m^\-i. ^ti 

t<Dm'B-KH^tl^^il^<D^y'f-}^'Xn^>'^<^MtVXit. m:^\t. FLAG(Hopp et 
al., Bio/Technology (1988) 6: 1204-10), 6'fBOHis(l:^^:;^>')^^;?)^^>7fe§6X His 
, 10 X His, ^^:7/Vrc^if^^^^(HA), thc-mycCOifit, VSV-GP(DWx}i . plBHIV 
(Dm}i. T7-tag. HSV-tag. E-tag. SV40T^J^COBlf>t, Ick tag. a-tubulin(DKlf>t. 
B-tag. Protein C <Dm}im(D^^(D^^^V^mm'r^^fd^'C^^o 

^iJ^hv^^— if. MBP(-^/^h— ;^|^-^i5^^x-?i^«)^:ds^(f ^)ttSo mlg$tl.-CV^;5i 

MMir^^t^^X^^o ifB^iB^iJ^^-f-STriabody, ^IJ^^Tandem Diabodyfi, Flag 
^l^imi3W^riX\^^<DX\ ^(DFlag^i^^^^^m^. #.(D-<:/^K*fc(*SS«^ 

m^ir^^t'h-^mx:h^o 
[0060] 2. ;^irMM-A>gKli;^»3oPI h^tp, 77KK-->;^»MfB'^^tn:^ 

;^^B0j!^^*5V^-C, mSSAfi, TRAlL^^#:;5Mn vivo{;l*DV^T, 3*#:^L-C^tgb 
■rv^^."^i;i^@LfCo ^-f , ^^I^Fv(scFv)(DVH^tA^Lr^^, 2. l^fcf^OmerOU 

^-r^r^l;iJ;«93ttCD^I^f^'^§|5^^#oTriabody, sc(Fv)2(Dy^;?; 
—g:^5-12-5merKir^^tX. 4'fffi(D^MIn'o-|fP^^?l^fifei~5Tandem Diabody^ 

V^§M5»|fflJiS(;i>i^bT. ^M-eS^/c^lfflia^W^tt^^bfCo Triabody -^Tandem 
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TNF^^i^^rVJ—KML-Xi>. Triabody ^Tandem Diahodyfj:}fCO^m^^^^it. 

mm^T:^h—^^:^^m^ir^i&^^^tijiW-'^h^o -^ti. 0^b<«Triabody#. ^ 
I^I^-^^fR^^So^o^^r-efeSo *fcf*. ^*L<}*. Tandem Diabody#CD^Jg$^ 

[0062] :$imm(D^m^T^h—iy^^m^ir^mm'i»-^v<ummms^'c:h^o mmm 
m^mcm^^ti-r. mx-it. ±mm. mm. fim. m^m. ^mumm. mmm. 
^mmm. mmm. &skm. vi^^m. rmm^^m. #^tt#M«. mmm. w 

m. "T-nmm. "T-np^mm. $mm. ik^m. ^mm. %Mmm>m^^±&.m. &.mm 
. m^m. m^mm. m^m. mmm. mmm. ^x^mm. m^mm. ^r-np^mm 

^m. mm-^m. mmm^m. ^ummm. n^mmm. m^m. ^m^m. #s 
mm. mxw^nm. m^m. 'ww.i^mm. ^mmM. ^-^mm. ^4^^j^:^mm 

[0063] ±mi-(D(3)-2A:i^\^^XTYiAlL^^m^Mir^i&1^^^t^m^^^^Xm^fri^^. 
[0064] 3. ^^#:^rj-Ki-^^°yK^W;^-^K 

[0065] :^mm<D:^v^i^u:tf-hit. ^w^^MB^Ji^m^mKxvmm.^'^t^m^^m 
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^V-e~— v'a^^fi^WCSambrook et al.. Molecular Cloning 2nd ed.(1989) 9.47-9.58, 
Cold Spring Harbor Lab. press) \-imM^\^X<^hflfc^^'^:^^o ^^^^V^^-^ 

^>-h^^^f4^T:1*. ^N'f:/y^Vif— v'3:/#<Z)^5fe#^f?!l;t{^\ 42°C, 0.1 XSSC, 0.1 
%SDS(D^#, ^*L<}i50t:. O.IXSSC . 0.1%SDS(D^#-efT5o J;«9^*LVvn 

>'i;?3i>'hf^^#-T?«^!)X.f*. 65^. 5XSSC^rJ«0.1%SDS(D^#-t?^5te#^^fT5o ^ 

[0066] ^tL^>^N-r^^y^Vif--v^3:/fi^^^jtfe^ii*ifi^^tCj;i9#^tl.^DNA;5Sri— Ki- 
[0067] 4. 

^^^-~^^mW(i^^l^l~i. JM109, DH5 a , HBlOl, XLlBlue)/^if-e^*t;iititiS$ 
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— ^ pVC^^i^i^—^ pBR322^ pBluescript^ pCR-Scnptfj:}£/^^^lfhtl^o ^^c^ 
, pGEM-T, pDIRECT, pT7fj:^7i^mfhtl^o 

[0068] :^mM(D^^^—ti.xn. m^. i^m-^^^— ^^^ffl-t?$>^o m^i-£. Mmx- 

t^-h^o ^^^JM109, DH5 a . HBlOl, Xh\-B\nefi:}f(DXmMt\Jt.^^ 

\Z.\-t, lacZ:/n^— (Ward et aL, Nature (1989) 341: 544-6; FASEB J. (1992) 6: 
2422-7) . araB:/n^— (Better et al.. Science (1988) 240: 1041-3) . AU^T?:/ 

PGEX-5X-1 (Pharmacia^) ^ TQlAexpress systemj (QiagenM) . pEGFP. Wz.\XpEi:{ 
^(Dm^. mMtTl RNA^y7<9— if^^^l.b-CV^^BL21;6W*bV^)/^^;5S^if ^> 

pelB^>^'^/HB^lJ (Lei et al., J. Bacteriol. (1987) 169: 4379) ^'(gffli-tLf^ ^ 

[0070] :^mm(D^^^—tLrC\i. V^^mm^M(D^^-^^^— (pcDNA3 (Invitrogen® 
, pEGF-BOS (Nucleic Acids. Res. (1990) 18(17): 5322). pEF . pCDM8#) , 
ISS5fe<^^Ji.-^^i5'— CBac-to-BAC baculovairus expression systemj (GIBCO 
BRLM) , pBacPAKB^) , ^^^^(O^^^^^— (pMHl, pMH2#) , m^^^^/^:^ 
^^(D^^^^^—ipHSV^ pMV, pAdexLcw^), l/hn«>^/V><>S5fe(D^^^i^^ 
— (pZIPneo#) , ( rPichia Expression Kit J (invitrogenM) ^ 

pNVlK SP-Q01#). te^^S*(D^fi.^i5^^— (pPL608. pKTH50#)tiM« 

cHom^. cosm^. MmT3m^m(DW}mm^x(Dm^^n^tL^tim^ia^ 



wo 2005/056605 



28 



PCT/JP2004/018507 



Mulligan et al., Nature (1979) 277: 108) , MMLVLTR::/i:i^— , EFl a y°vi^— 
(Mizushima et al., Nucleic Acids Res. (1990) 18: 5322) , CMV>^a^— :^^if 

i!bTf*. ^]X.\'£^ pMAM, pDR2, pBK-RSV, pBK-CMV, pOPRSV, pOP13^5^ 

9i^tKn^^l/i5^^^— eXDHFR)jt^^^^#i-^-<i^i5^- (pCHOlJfe^O ^^Ab. 

i^it. SV40 Tmm^mmir^mm^^m^i^±K^-^cosmm^m\^^xsv40(Dm. 
m^u^m-:>-<^^- (pcD^cfc^) x^M^^ir^:^mf)^mifhti^o mmmi^ut 

^Ja-^i^iJ^-fi^S^R-^— ^LT. T^y^])=i-y}^^h^>:^y^9—^ (aph) it^^ 

0^9—^ (Ecogpt) v^tKn^^jlTn^l^ (dhfr) mB^m^t^^ti)^X^^ 

o 

[0072] 5. ^^m^.7inm^. mnc^^i^:^m\^^frMi^m4^ 

m,<Dti}^<Dm±^tL.xmmir^:^t7()^x^^o :^v^:f'f'}'M^<Dtci^<Dm±mz 

in vitro*Dj;mn \ivo(Dm^^-)!)^h^o in vitro(D0^^^LT{*. M^BM^^ 

[0073] m^m^tvxmmx^^mmmmtvx^ f!ix.fi\ mmmm. mmm^. mmm 
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m^mifhti^o m^m&^tvxi^. mimmm. mK.it. choo. exp. Med. 

(1995) 108: 945) ^ COS^ 3T3^ ^j^a— BHK(baby hamster kidney) ^ HeLa^ Vero 
m^mm. mK.\tTyV:^^y?^i^^/^^mnmmVa\le et al., Nature (1981) 

291: 338-340) , RXf^^m^. Sf9, Sf21, Tn5mm^^fl^o ^^^(7)^ 

i^<Dm^K:$S\^Xit. CHO-DG44. CHO-DXllB. COSTj^lS. BHKlfflia^Wjif^ 

^h^^^i. ;^^:^^5/i^y7Ky— iNDOTAP(Boehringer Mannheim^) ^fflV^fc;^^. 
[0074] mmU'^tVXn. mx.\i. ^^'f-T'i'-^^^^Mnicot\an& tabacum) ^MOU"^ 

^w-^m^-^^^^hi)^x^^. Mmmmt\^x\t. mm. m^u. -^^y^u^^M 

Saccharomyces) M<^)lffl^ {^^yfyvi^.-^::^ • -fe Wtfi/ni (Saccharomyces cerevisiae) ^ 
•^-y)jn^-^y^'^>^{Sacchsroxavces pombe)#) . m^M. T:^^/V 

dr/V;^ (Aspergillus) m<Dm^ (T><.^/V=¥/V>^ • ^-^^ (Aspergillus niger) W) ^ffl V ^ 

fzM^'R^mht)^<^^x-hK>. :^mm(Dmt-M^(Dm^t\^xmmx^^o 
[0075] mmmm^mm-r^m^. mrnuM^m^ ^^m^m^^^o mrnmutx^xit. _h 
m(D±.mm{E. coii) KM^x. ^MM^m\^^ftm^m^^hfixm. ^mm<D^ 

[0076] :^mm(D^^mm^m\^^xm^^m^i-^m^. «0j!(D^f*^n-K«^y 

X.it. »Ji^^|}a^^^i:bfc#'^. m^^tl^X. mx.it. DMEM, MEM. RPMI1640 

. iMDM^mm-r^^^t^^^x^^^o ^(^m. fbs. ^^}^ikm(Fcs)m(Dikmwm^ 
mmL-xh. mskmmmi^x'omm^mmL^xhx\^\ mmm<DpHit. mestir^ 

(D^W*bV\ m^it. il^. |^30-40T:-e^l5— 200NFr^^TV^. i^i^^l^J^tCTJ^ 

[0077] in Yivoxyii])^^^}'^^M^^'^^^t]^xn. mK.it. mm^^m-T^M^ 
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[0078] mm^^mir^m^. m^mmm. ^^^m^^^m^mm^o mimmmti^x 

:f^. t^yv?, '>v'#^^V^^^^;i)S-et^(Vicki Glaser, 

SPECTRUM Biotechnology Applications (1993)) » ^fc. l#fL^lbi^?rfflV^§#^, h 

^5'i^-^=¥(C^^bT^>J:V>(Ebert et al., Bio/Technology (1994) 12: 699-702) „ 
#§(Susumu et al., Nature (1985) 315: 592-4) » 

[0080] ^hic. m<'i^^^mm(D^i^mMcmmi-^m^. mK.iti^^<=^^m\^^^^tii^x 

-^(IX-fipMON 530tC#Ab^ ^(D^iJ^iJ?— ^Ti/P^^i^T^y-^A-^yT^^r 
iXrc^-;:^ (Agrobacterium tumefaciens)0D<J;5^-^^:^^^yTl3:^Ai~§o :!lC0^^:^''7^yT 
-^^ilX-fi. :::^=i^T^«^^^;^^(Nicotiana tabacum) :^^/^=i(0 
^J:'90fM»$n[#:^#S^^^S-e^;5(Ma et al., Eur. J. Immunol. (1994) 24: 131-8) 

o 

[0081] j;5 \zx.xnhfvrdin.m-^. m^mf^nwz.\mi^^ {mm. m^fs:E) 
m^. %%mmwxi^-tmw-t\.xmmrr^^tf)^x^^o ^^(d^^. mm\^ 
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n-^Y^'yy^^^ti^^ifhfl^ (Strategies for Protein Purification and 
Characterization: A Laboratory Course Manual. Ed Daniel R. Marshak et al.(1996) 
Cold Spring Harbor Laboratory Press) „ Z.ilh(D^n-^h^'7y^-~\t.. W^^'^'^V^ 

>G:fy'7J^mmifhtl^o mK.it. -^nv--OA^m\^fz.'^vJ^t\^X. Hyper D, 
POROS, Sepharose F. F. (Pharmacia^#;65^(f ^jtl/^o 

[0082] i^^s^;lJ^;:c. i7iW-(DmnmjL\mm:m^m^fm^'^^mmm-%:^m-^'^^:Lh 
[0083] ^mmxm^^tix\^ mK.it. i&s^^imw^'^^mi^^^^^3-Dj^± 

^^i$iXh<^XhX\^\ l^^oT. :^mm\at. ^TRAlL^^#:^^(D^/^b-f . 

[0084] m<^3mi^^±(D^^mtm^m'^^tiT. ^^t^^^^^^i^^x^x^xhx^^^^. m 

K.itTNF Family(D^^i$i^mif^^t7f)^X^^o TNF Family<D^^#:^L•r^*. 
p55-R, CD 120a, TNP-R-I p55, TNF-R, TNFRl, TNFAR, TNF-R55, p55TNFR, 
TNFR60,CD120b, p75, TNF-R, TNF-R-Il, TNFR80, TNFR2,TNF-R75, TNFBR, 
p75TNFR,TNFRSF3, TNFR2-RP, CD18, TNFR-RP, TNFCR, TNF-R-III,OX40, 
ACT35, TXGPlL,p50, Bp50, CD40,FAS, CD95, APO-1, APTl,DcR3, M68, TR6, 
HGNC: 15888, NHL, DKFZP434C013, KIAA1088, bK3184A7.3, C20orf41,Tp55, 
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S152, CD27,Ki-l, D1S166E, CD30,4-1BB, CD137, ILA,DR4, Apo2, TRAILR-1 
,DR5, KILLER, TRICK2A, TRAIL-R2, TRICKB,DcRl, TRAILR3, LIT, TRID,DcR2, 
TRUNDD, TRAILR4,RANK,OPG, OCIF, TR1,DR3, TRAMP, WSL-1, LARD, 
WSL-LR,DDR3, TR3, APO-3,DR3L,TACI,BAFFR,HVEM, ATAR, TR2, LIGHTR, 
HVEA,TNFRSF16, p75NTR,BCMA, TNFRSF13,AITR, GITR,TAJ-alpha, TROY, 
TAJ, TRADE,FLJ14993, RELT,DR6,SOBa, Tnfrh2, 2810028K06Rik,mSOB, Tnfrhl 
f£}f^mf^^t^^^^^^o CltltbTNF Family(>D^W#:^*. HUGO Gene 
Nomanclature Committee ( ^ So V^XJi^ tumor necrosis factor receptor superfamily, 
member lA ^ tumor necrosis factor receptor superfamily, member IB lymphotoxin 
beta receptor (TNFR superfamily, member 3) ^ tumor necrosis factor receptor 
superfamily, member 4 ^ tumor necrosis factor receptor superfamily, member 5 ^ 
tumor necrosis factor receptor superfamily, member 6 ^ tumor necrosis factor 
receptor superfamily, member 6b, decoy , tumor necrosis factor receptor 
superfamily, member 7 ^ tumor necrosis factor receptor superfamily, member 8 
tumor necrosis factor receptor superfamily, member 9 ^ tumor necrosis factor 
receptor superfamily, member 10a ^ tumor necrosis factor receptor superfamily, 
member 10b ^ tumor necrosis factor receptor superfamily, member 10c, decoy 
without an intracellular domain ^ tumor necrosis factor receptor superfamily, 
member lOd, decoy with truncated death domain tumor necrosis factor receptor 
superfamily, member 11a, activator of NFKB ^ tumor necrosis factor receptor 
superfamily, member lib (osteoprotegerin) ^ tumor necrosis factor receptor 
superfamily, member 12-like ^ tumor necrosis factor receptor superfamily, member 
13B^ tumor necrosis factor receptor superfamily, member 13C ^ tumor necrosis 
factor receptor superfamily, member 14 (herpesvirus entry mediator) nerve growth 
factor receptor (TNFR superfamily, member 16) ^ tumor necrosis factor receptor 
superfamily, member 17 ^ tumor necrosis factor receptor superfamily, member 18^ 
tumor necrosis factor receptor superfamily, member 19 ^ tumor necrosis factor 
receptor superfamily, member 19-like ^ tumor necrosis factor receptor superfamily. 
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member 21 ^ tumor necrosis factor receptor superfamily, member 22 ^ tumor 
necrosis factor receptor superfamily, member 23 ^ ^<Di^ ^"t?^|tE$tT/'CV ''So ) 
[0085] ^oX:^mmi'i. TNF Family^ W#:#C>. 3mi$i^-t(D^^m^Mir^^i$i^^ 

tPo TRAlL^mi^)^^(D3mi^^±(D^^m^Mir^^m^-^^^Xh. ^TRAILS: 

, Triabody^Tandem Diabody^feif ) T'fcS^^^W^bV 

:Ltih(D^mm^3mPf]^±x:htnmKm^^ti^. m^i-i. 4»#:. 5»#:. e 
[0086] 6. mmm f^m 

±mm. mm. m^m. ^^mmmm. mmm. mms^m. mmm. a 

mm. mmm. ikmm. ^mm. mmn^m^±&.m. &.mm. m^m. ttiiiM. 
m^m. mmm. mmm. ^^mm. m^mm. 'i''M\^mmnm. 'i-'Mi^mm. m 

m^m. ^mmmm. nmm^m. m^m. ^m^m. ^mmm. mum^m. m 

[0087] X^ TNF FamilyS^^{*, Crohn^, Behcetm^j:^(Dj^^i^^B (TNFR) ^'[ttt 

mwv^-r^ (TNFR) . ^Mi^^vh-rh—^:^ (BAFFR) fj:t^(D s ^^^m&m^m 
[0088] :^mm(D^i$^:^mmm^mKm\^^^m^iat. mmm^^M^<7):)7mxmnHtir 
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mmm. :^mm^m. ^mm. mmm. m^m. mmm. ^^mti:t^m 

^—hSO (TM) , HCO-50^) ^^^L-Ct> j;V \ 

fi. ^>i:^/vT/v=i-/vRxf^^/-M.m^m±mtm-^L^xhx^\ mu^t^ti 
[0090] ^mm(Dmmm.mm'i. ^-tvm^m p R^icx^i^^^ti^o mK.\t. mmm 
. w^mp^^m. mmf^mi. m.m\^mm. &rmmti:}fKX'o^^~^fc\-immK 

1^-^ir^^t7l)^X^^o 

t #:iikg$>fc<90.oooimg^^^iooomg<Dt5ia KmMir^:it7i^'^mxh^o isrcit. 

(DmmK!ii'-rL^hmm^ti^h(Dx\^tf:\^\ i^-^«^t^^^;^ife«. m^o^m. 
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J;«9^ffl5«^'l4;0Sjf i|ig$tL§^TRAIL-R2^#:t>^btl.TV ^^^t^^h (Buchsbaum et 
al., Clin. Cancer Res.(2003) 9: 3731-41) , ;^:^gg<D^#:?r'^tf|S^l.^i^(z:j;§ 

mmi>. ^t^mmAxji^mimmmm-^i^^xnoxi,x\^\ it^mmKmrn^n 

§o ^mm<Diiii$itm-^:b^xmm^n^mmi^^n. i7ii^Rxfmm^^<D^\^ 
^mm^ti-r. m^i^^mmcx^i^-^^ti^^^(Dxhtiiim-^f^^xi^(Dmmm: 

fj:^^mmmK^v^x^\m^nfz.±x(D^n^mxm^. mmtvx^mmmK 

mmm 

[0092] j^T. ^mm^mmmi^xmmicm.mir^i)K ^mmi-i^tihrnmrni^^mm 

1. Diabody. Triabody. Tandem diabody:Jo<i;U^Whole IgG^il.^i5^^— (Z)^^ 
1-1. Diabody^^^i?'i5?— <D^^ 
^#:(D|HJlS»Wti^tt^fP«i-§Diabody^^i!bT. #fF(WO 02/094880 Al) 

i^mM(7)^Mnm ■^x'^mmimm^'^Mi.fcKMTRmi^^i'^mi^tio 

Mm.'^^Ui^tVXn. wo 02/094880 Al^. iE^J#-^: 320J^Sia^J81# g O 
TT^^> (A) ;0^^>497# g (DTT^^l^iA) -^xmrn^Umi^fCo ^tlKUMmi^i^ 

^/i^mm^^^-^ti^o um'^^ui^ti.xi^. wo 02/094880 ai^, ia^j#-^:34 

CO:^SiE^lJl23# i CO^^T^>' (G) ;e)^t,443# g (DTT^^> (A) ^-ecolfi^lj^^ffib 
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[0093] ^#:8if>t^='-K-r^it^^if>i-j*. i^rcomi^y'-^^^yvtco mu^^^— 

>-ir^f-^ia?!jCCACC, ^XZy^^^/V^mm^^ts-Mm^M^i^n^^^l (Heavy 
Chain Variable Region; VH) . $bf:iGly-Gly-GIy-GIy-Ser(@a^lJS=-^: 10)^^hfj:^5 
mer<DV>^—M^\7!)^UM^fhX\ ^(DU ^^;?7— Ki-^DNABa^J(*5 ' -GGT 
GGA GGC GGA TCG -3' (gB^J#-^ : 9) "Cfe^o ^tlKM^^Xl^i^i-/l^mn^^i^ 
^<fV>K^Rr^'HS^@a?IJ (Light Chain Variable Region; VL) ^^^ilMb. 
^^i:^Flag(Asp-Tyr-Lys-Asp-Asp-Asp-Asp-Lys/ia^J#^:12)CDia^J;5S#;(jP$ 
nX\^^o Flag^=3— Ki-§JgSia^Jf*5'-GAC TAC AAG GAT GAC GAC GAT 
AAG -3' (ga^J#-^:ll)-e$>§o ■?:LT>^h5'r=3K>'$r2llIiSISb. ;amiz:NotlMm 

mm:^mrM^nx\^^^o 7^^ifV>^$tLfcDiabody^=i— K-r^:^Sia^ij^sa^ij#-^: 1 

[0094] rCDDiabody:^*^^— Ki-^i^Sia^J^f^^i-6fcfe iC-^m2^(D^m:tV=^ 

DNA^^tfbfco r*x^>{*-fe^;??>ia^JtT^^-fe^;^ga^J;D^b?fe«9. *$^579mS:d^^ 

ia^j^Ba^j#-^: i4;6^e>Ba^j#-^:25{;i^i-o rti.e>@a^j#-^(*j^Tco.KJiS-effl 

V >§::^-i;=f DNA(D^ ir^^J^T(^ J:5 KMft-ir^ : 

ia^lJ#^:14;SK 

Sa?lJ#-^:15;ASl. 

ia^J#^:16;S2. 

ia^J#-^:17;AS2. 

gB^J#^:18;S3, 

ga^J#^:19;AS3. 

ga^J#^:20;S4. 

ga^J#-^:21;AS4, 

ga^lJ#-^:22;S5. 
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ia^lJ#-^:23;AS5, 
ia^J#^:24;S6, *5J:U? 
ia^J#^:25;AS6o 

[0095] ^nh(D-^)^:tV=i^DNAK-oV^X. ^ 3^pg;a^^>7^ce§Tir^:7^y>'^^^ff ofco T 

2) ^at.— :^^B:'g^j?feDNA S25oJ:t;^^AS2, 

3) ^^:1-— ^^Cr-g-^DNA S3:J^J;D^^AS3. 

4) ^:=.— y^'Dr-^^DNA S4*5j;TJ«AS4. 

5) ^:=.— :/E:-^^DNA S5*Dj;T^AS5, ^XfK 

^'^=x.—zf\Z.^ #'8^^DNAfi40 pmolT o^;()PL. -^rtL-^tLf^dATP, dGTP, dTTP 
. dCTP#>!r ^250 ju M-^ti^dNTP mix. 1 XTaKaRa pyrobset™ DNA Polymerase^^5/ 
^r—. *5<J;t^l.25^^5^h<DTaKaRa pyrobset™ DNA Polymerase^-^t?25 ju L<DS 
J^^^IS^I^MbfCo Gene Amp PGR System 2400 ( 

PERKIN ELMER) (J^T(^i~^'C(DHJ^;^t^*5V^-Ci(D1^— ^'(g^) fil 

x:t^Ti5>r^<^^'l4^tfofc^. 94^:. 3o#;72'c. 3o#y0^b^ce^i^-ri^/^^51^-ri^ 
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[0096] _htE3©Pg(DT-fe>':/y^i^l^^V>TPCR^ffo/Co ^(DPCR-^I*^::!.— :/^2;2^2p 

pmol(D^gP:7"7-l'-^— KMTRl HI (ia^J#^: 26) :Jo j;TJ«KMTRl H2 (ia^J#^: 27 
) , dATP, dGTP, dTTP, dCTP#-5r ^250 n M-^tfdNTP mix, 1 XTaKaRa pyrobset™ 

DNA Polymerase^-^^'v'T— , ^Xl\Z.2.^=^-:=-vY(DTaKaRsi pyrobset™ DNA 

—ZfZ^mm^-Wm^l n L. #40 pmol(D^§B:7'^^-x'— KMTRl LI (Ba^J#-^:28) 
*D iTJ^KMTRl L2 (@a^J#^: 29) . dATP. dGTP. dTTP, dCTP#>Jr ^250 n M-^tf 
dNTP mix. 1 XTaKaRa pyrobset™ DNA PoIymerase^^^;/:77'— , W.Xj'\Z.2.^=i-^-y\'(D 
TaKaRa pyrobset™ DNA Polymerase^-^tfSO n 'L(OU.)^Wk^^t^o >^H*d 
J;U?L^i^— '^/^i^-ri^^— -e94'C{c:Tl^ra(^^ttf^#b/cm. 94^. 30#;72'C. 
30i!>;0^fe7fe5i^-1'i5^/^^301^^^^/^fTofCo 
[0097] _htEPCR-e#fc0i^{*. ■^tb-?f^tLWT(^J;5t-T-fe^:/y^^i/*Dit/PCRtC 

#2.5 IX L-f o^;tJPL. dATP, dGTP, dTTP, dCTP^^fJ- ^250 ju M-^t?dNTP mix, 1 
XTaKaRa pyrobset™ DNA Polymerase^^5'v'T— , 53j:IJ?2.5^:=^5/h(DTaKaRa 
pyrobset™ DNA Polymerase^-a-tp50 ix \.0:>U.)^.Wm.^M^^fCo ^fb^i^— e/H?" 
'<^'7—'(:^^°C\CX\^(DWI^(0%.^ 94X:. 30#;72°C. 3O#;0^^>/ce^i^-r^^/^^5i^-r 
i5^/VfTofCo ^{e:^::^— >^'K-2cti(c:, >^'K-e#fc^J^i:0i^l ^ Ll;i40 pmol-f o 

KMTRl H1(BB^J#-^:26)*5J;TJ?KMTR1 L2 (gH^J#-^: 29) , 
dATP, dOTP, dTTP, dCTP#-Sr^250 ix M-^tfdNTP mix, 1 XTaKaRa pyrobset™ 
DNA Polymerase^ ^2^:77'—, MU^fCS^^^^ht^TaKaRa pyrobset™ DNA Polymerase 

94r. 3o#;72r. mpt^hfii^-^A^^v^z^-^^^ivnofz., mk:<mm^ 
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QIAquick Gel Extraction Kit (QIAGEN) -e^tS^UfCo ^t-B(f>t^f^!jPWJ^ 
EcoRI*Dj;tJ?NotI-e?'i^b=^. QIAquick Nucleotide Removal Kit (QIAGEN) -tfffi^b/c 

pCXND3/KMTRl#33^-^^ L^Co 
[0098] 1-2. Triabody^^^i^i5^— 

scFv(D«3t(;i:JoV>T. ]}>:h—<DM^^Mm^f-^^>irthit. scFvf*3»^*:^?l^ 

^^^tl'TV^'SO. Immunol. Methods (1999) 231: 177-89) » ^tl^^^i^. i^-Cfi 
T5y^Gly(D^m^2. i^fcf*o^<D3aM-e«llu. ^V>^—^^-D 

TriabodySrfP'fffibfCo #TriabodySr#l^i~§scFvSrScFvH2L. ScFvHlL. *d j;T^ 
ScFvHOL^-^^ b/Co ^Triabody^M3t-r^fcie)(D^m-<^i57— ^^T<^J;5t-«^ 

[0099] 1-2-1. ScFvH2L(D«^ 

Diabodyl^^^i?-^— pCXND3/KMTRl#33(Oy>';5;— §B5>(Gly-Gly-Gly-Gly-Ser 

^-r^— ScFv-2S (ga^J#-^ : 30) So J;TJ?ScFv-2A (Ba^J#-^ : 3 1) ^^ffLfCo Ktf 
lil^LTf*. pCXND3/KMTRl#33^StLT. KMTRl HI (ga^J#-^:26)^: 

ScFv-2At(D^S.^io^^ ScFv-2S^KMTRl L2 (iS^lJ#^: 29) ^-C-^tL-^tt 

pcR^noxnhti^2^(Dm}i^^. 2v ^(Z)>|^M'l4t-<i:o-rT-fe^://v-e#§i5i8 

[0100] >^'2-l-ef*, #50 pmol(D>^^^-^— KMTRl Hl*3j;TJ?ScFv2A^^(D^j^;:^ 

M^bTlOO ngCOpCXND3/KMTRl#33. dATP. dGTP. dTTP. dCTP#>^ ^250 ju M 
-^tfdNTP mix^ 1 XTaKaRa pyrobset™ DNA Polymerase^^5/:7T— ^ 3oJ;U?5^:=^5'h 
(DTaKaRa pyrobset™ DNA Polymerase^^tpft^^^ASO ^ L(DHJ^^^?So ^(DPCR 

R}t^mu^^t^^:=^—y'2-i^-^—'^/^-^4^9—x94°ciiZxi^(Dm'\^i^fc^. 94 
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:^^/i^m,M.^W3x-i^mu g 6^cDi^-rx4oo hp(Dm}T:^^/^7t)^hm^iiiu QiAquick 

Gel Extraction Kit (QIAGEN) -Cift^bl^Co 
[0101] ^^ri.— :/2-2-C1*^50 pmol<Z):/7^'^^ScFv2S*Dj:t)^XMTRl L2^PCRHJ^^^§I^ 

^^S^^Sl-ov^-obPCR^frv^. g6^i^-rX400 bp<Dp^>t^»Mbfco 

=f-^-~y2-mxxf^^—y'2-2^^hmfdDhiAm)ir^i n L'r-D]^-r(DKmmu{y^ 

Tl-2.0]fi@ tfi, T-^Zl^y^/VW^t^S) \zm)i'aUt.:dATF. dGTP. dTTP. dCTP# 
^ $r250 IX M-^t?dNTP mix. 1 XTaKaRa pyrobset™ DNA Polymerase^^^y^T— > *5 

XUb^^^yV(DTaKsRa pyrobset™ DNA Polymerase^'a-ti>:SII-^S50 n LcD^J^C 

mw.o i(D^ig^-^tp^^— 7^2^i^— ^/^i^-ri^7— -e94°ci^-ci5^^ttLfc^. 

94^. 30#;72^. 60#>6^^)Jfe§i^^^/V^5i^^^5^/^^TV^T-fe>'://^b:rCo ^fefclM^S 
WlWi^. #0.5 ju L(D100 ju M(DKMTR1 H1*5J;OTMTR1 L2^^;(jnb. 94'C-ei^<7) 
^ttbfc^. 94°C. 60#;72°C. 60#;e)^^>7'^Sf--r^/V^30i^'l'^MTV^Jti|iS^^To/c 
o M^&Si^f*i.2%T;(fn— :^y/vm^^»j-e^ilb. g 6^<Z)i?--rX800 bpODifit^ 
y/V;6^^>§3t9t±lb. QiAquick Gel Extraction Kit (QIAGEN) -CWMbfCo MMb/cHf 
>H-}*^JPI^I^EcoRI*5j;TJ?NotI-em'f[:L. ^J?)^J|5B^mEcoRI*3j;U?NotI-eiS^U 

:/9;^5:K^pCXND3/KMTRlScFv2i-^^ Vtz^ 
[0103] 1-2-2. ScFvHlL(D«^ 

ScFv-lS (ia^J#-^ : 32) *5 j;U?ScFv-l A (ia^J#-^ : 33) Diabody^ 

^^>^^„pCXND3/KMTRl#33(Z)y^;^7— (Gly-Gly-Gly-Gly-Ser/ie^lJ^^ : 

$^^fcif>^^'(Dy^^;^7--|HJ5)•^^Gly^7^ce^J;5Kt^bfc:opCXND3/KMTRl#33^^Si!b 
KMTRl Hl(gB^J#-^:26)^ScFv-lA, :S.tI?ScFv-lS^KMTRl L2(iB^J#-^:2 

9) (D2m.<^-:^94'^—(Dm.^i^^^fi^^nxpcR^noxmhn^m}irm±^^. k 
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[0104] =f-=L—-f\-l-^\-±^ #50 pmol(D>^^^-^— KMTRl Hl:j3j;TJ?ScFvlA^PCRH:ii&^ 
rnKWiWl.. ^/H^-r^^— -e94°Ct^ri^^tt$^fcfI. 94°C. 30#;72°C. 60 
#;0^b?'^^i^-ri57/^'^30i^-r^/HTofCo MJ^i^Si^(*1.2%T;(fn— ^^VvmM^»]-e 
^^L. @ e^(Di^^X400 bp(DilT>ft^^V^^^^-^*9t±ib. QIAquick Gel Extraction 
Kit (QIAGEN) -e)ft^b/Co 

[0105] ^oL— :7'l-2-e{*, #50 pmol(Z)^7^-^— ScFvlS*Dj;tJ^XMTRl L2^PCRSi^^^ 

V>-ObPCR^fTV\ S 6^i^^X400 bpcDif^t^i^MbfCo 

[0106] ^=u—zf\-i^xx:^^^—y^\-2(D^f\.^fh<DKi^.mm^^hWtMmm^m 

J;5 (-Tir>^://v*D J;lJ«jtr|igL/c : :/l-l*5 J;t/^^— :/l-2^^^)#^cDNA 
if>t^l iu L-roTir^:7Vv^lSt-^;(JPL/Co r(J0M'a-MJi£^^IS^'^ti'^^-:7'i^ 

t>?feSi^--r^5^/v^5i^-1'i^/vffv^T-fe>'y^>vbfco ^(05=-:=^— $^f;i#o.5j[zL(75 

100 juM(DKMTRl Hl*Dj:t>XMTRl L2^^;!JPU 94°C. l5>F^<^^'l4^ff V \ 
T94^, 60#;72X:. &Q^^)^h^i:^^^^/V^ZO-^^^/V"n^^^^^"<fofz^ RJtM 

mm.2%T:^ti—::^>^/i^mM.umx-^mu g6^<Di^-rx8oo bp^oiif^H-^y/vja^fe 

-Kl«9mb. QIAquick Gel Extraction Kit (QIAGEN) -e^f^b/Co *tMbfcW^;t^MRB 

^^EcoRI:Jo i tJ^^Notl-et^^kb. ^*6$iJ PS^^EcoRI^Di; tJ?NotI-tr ^i^Lfc^m^^ 

pCXND3/KMTRlScFvl t-^^ LfCo 
[0107] 1-2-3. ScFvHOL(D'B^ 

ScFv-OS (ga^lj#^ : 34) *d J:U^^ScFv-OA (ge^lj#^ : 35) Diabody^ 
^^^^_pCXND3/KMTRl#33<Dy §15^ (Gly-Gly-Gly-Gly-Ser/IE^J^-^ : 

^tlfcm}fKWr^^—^^^'^tlfi:\^ ^J;5^t^bfCo pCXND3/KMTRl#33Sr^M^b 
-C. KMTRl Hl(@e?lJ#-^:26)i:ScFv-0, &tJ^^ScFv-OSi:KMTRl L2 (gfl^lj^^ : 29 
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[0108] 0-1X1^. ^50 pmol<Z):7°^'Y-^^KMTRl H1*d j:U^^ScFvOA^PCRHJ^i^^ 

eo^pO^^T'cC^i^^i^/V'^soi^^i^/V'fTofcio ^J^;:^i^f*i.2%T;yi:i— 

-e^^L. S 6^(Di^^X400 bp(Dif>H"^^>l^;5^^-^t9t±lb. QIAquick Gel Extraction 
Kit (QIAGEN) Xmmi^fCo 
[0109] 5^;=.— 7^0-2-efi. ^50 pmolOD:/^-!'-^— ScFvOS*5j;U?KMTRl L2^PCRSJ^;^ 

[0110] =f-^—-^'o-mxxj^^^—zfo-2(D^M^n(DRft^m^:^^h^mcm^'^DNAmy^^ 

0- i^3j;t;?^^— :/o-2>?)^^>#fcDNAW>T'^i fi L-r-^mMv^o ^(Dm^RHLsmm 

:^-^^-^/V^^^^^'(^94X:KXl^m\±^'\ttz.^^ 94'C. 30#;72'C. 60#y6^e>?fe^ 
f---r^/V^5f-^^/HTV^T-fe>-://V^^To/Co ^tifilOO M(DKMTR1 Hl*5j;U^^ 
KMTRl L2^0.5At L-f o^;!jPL. 94X:Xll^(D^m^tc^. 94'C. 60#;72'C. 60# 

;6^^>/c&§i^--ri^/v^30i?-^i^/vfTV ^it^g^^ff ofco S^£:0i^{*l.2%T;^n— ^^^yVv^ 

^^Kj-e^Ufb. g e^(Di^^X800 bpCOW^vH-^y/Vja^b^JJ^ffiL. QIAquick Gel 
Extraction Kit (QIAGEN) ^eMMbfCo ltSb/ci(f>i"^ffjlJRS^^EcoRI*5 j:t/NotI-e 
m^bb. ^a?)$IJPS^5gEcoRI*Dj;t>'NotI-e|g^bfc^m-<i^^— pCXND3tC#AL^ 
m}f(DmMmm^^^Vtlo n 6^(Dia^J^t>o:/^;:^5:K^CXND3/KMTRlScFv0 

[0111] 1-3. Tandem Diaboody^Ji^i^i?'— (D#^ 

1- 3-1. Tandem DiabodycDy'-ifV^^ 
miKRr^|g*^(VH)^ig^Br^^*S(VL)^^2o-roVH-VL-VH-VL(Djl|MT'^>'-r 
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^$tl/TV>§ (Cancer Research (2000) 60: 4336-41) » 

sc(Fv)2(D'pS^^i^m(D3^(D]}>:fy—^K 5 mer, 12 mer:S.U^5 mer(D)lR 

f t;ifB^(DSL@B^IJ (Arg-Ala-Asp-Ala-Ala-Ala-Ala-Gly-Gly-Pro-Gly-Ser/@a 
^J#-^:36)^^>^b. 5 mer(DlJ>-;&— i!bTGly-Gly-Gly-Gly-Ser(ia^J#-^:10) 

^mmi^fco mmi^ti^i^i^—K=^—h^^ti^T^ymmmi^T^/^m^hmi^ (vh 

iy^^-:^/ViE^IJ)-(VH)-(5 mery^;^;— )-(VL)-(12 mery^;^— )-(VH)-(5 mer])> 
^—)- (VL) - (Flag^i^) - (|^JJi=3K^) -e$)§o 
[0112] rOj;5?'cCsc(Fv)2^=i— Ki-^DNAKff>t^#^fcJ?)(;i. l-l.-ef^^bfcDiabody^m 
^i^i5r— pCXND3/KMTRl#33^^M^bfcPCR5r^TofCo PCRlz:j;«9. (VHv-i/^/V 
ia^lJ)-(VH)-(5 mery>-;^— )-(VL)-(12 mery^^;?;— (D— f|5) ^=3— |<-^-|-5DNAif 
}ir^9^^>hl. RU. (12 mery^;^;— <D— |f|5)-(VH)-(5 mery^;i7— )-(VL)-( 
Flagi5^i/)-(i^il:=iK>-) Ki-6DNAif>i':7^i/p<^h2^#fCo rtl'e>2o(D:7^i/ 

^^h?ri2 mer<Dy ^'^^^ f;i#?^-r5Smai^j mmmmmmm^m i^xm^ir^^ 

ticX'O sc(Fv)2^3 - K-r § DN Air >t ^«^LfCo 
[0113] 1-3-2. Tandem DiabodyOD^Ig 

7"^^-^— KMTRltanA(ga^J#-^:37) Diabody^^^i^'iS?'— 
pCXND3/KMTRl#33(DVH07^i!^(c:/N^v^'yy^Xi-a@a^J{c:^<SmaI^^ga^J^ 
-^^^12 mer(Dy^;i;— la^ij^ri— Ki-§ia^iJ^^^^^§T>^^ir^:^ia^iJ^^^Oo :7''^ 
KMTRltanS(ia?lJ#-^:38) f^Smal^f^ia^lJ^-^tf 12 mercDy^;(;— ga^lj^ 
Ki~^Sa^J(c:^<Diabody^^^i^i5^— pCXND3/KMTRl#33(DVL(D7^^^(C^N^ 

:/y^^Xi-;5ia^J;6^^>/c&§-fe>':^ia^J^i^Oo rtt^<^>^^^-^— ^ffl v >T:7^i/p« 

[0114] ^^—y^niXi^. #50 pmolO:7'^^->'— KMTRl HI (ia^lj#-^ : 26) *d J;U? 

KMTRltanA^, pCXND3/KMTRl#33?r^M^bT'^tf PCRMJ^i^^lS (1-2. KniM) 
KmMl.. v/^i^-f^^^— -e94'C^e:Tl^(D^^4^ 94T:. 30#;72^, eOfpib^htf: 



wo 2005/056605 44 PCT/JP2004/018507 

^Oi^-YXSOO hp<DWT}ii^^^^^i)^h^^liiV. QIAquick Gel Extraction Kit(QIAGEN 

j;U?SmaI-e^^L/c^:^^— pBluescript^'^Il(TOYOBO) liljfAU m}f(DmMmn 
^^ML^fCo @ e^(DgB?IJ^t)0:7°9j^^K^pBS/KMTRltanFrl bfCo 
[0115] y^~#2-ej*. #50 pmol(D:7'^^-^— KMTRl L2 (@a^!j#-S- : 29) ^dO:!)? 

KMTRltanS?rpCXND3/KMTRl#33?r^®i!bT'^tpPCRH:J^?^l^(l-2. (C|E^) 

i^-r^/^^30i^'r^/HTofCo SJ^^SJ^«l%T;^fn— ;:^>fVvm^^W]T^5>ilb. 
(Di^^XSOO bp(D8lf>T'^<5^VV;5^b§3«9t±lb. QIAquick Gel Extraction Kit(QlAGEN) 
-e*tBbfCo rtb^^JISIi^SmaI*5j;t;?NotU;iJ;«9?i>fbb. ^J?)^JIS^^SmaI*5j;t^ 
Notl-e^^bfc^i^^— pBluescript^'^lUz:#Ab. m}ii<Dmmmm^^m\^fCo @ 6^ 
(7)gS^IJ^^jo:/7^^K^pBS/KMTRltanFr2i:^^b/Co 
[0116] ^{C, pBS/KMTRltanFrlfi^JPS^^EcoRl:ioj;t/Smal-C\ ^fcpBS/KMTRltanFr2 

m-^^mu n 6^(75i^-rx8oo hp(D^m}ir^^/^^^hwmv^ QiAquick cei 

Extraction Kit (QIAGEN) -e*tMb/Co ^tV^<^#ir>T"^i^fe$IJPW^EcoRI*5j:t)? 

^pCXND3/KMTRl Tandabi:-^^ bfCo 
[0117] 1-4. Whole IgG^^^i^^— 

1-4-1. Whole \gGm^^^^-~(D'f'^4l^ 

^f-#fP(WO 92/19759) -e#^$tt-CV>§j;5t-> ^^^i^^— HEF-PMh-g y 1 
K^^^•i■7VUm^i:XPmi)^hfi:^m)^^WM'^t. thEFl a (D^J# 

HEF-PMik-g K , zyiT^^;v%^m^i^XJ-Wht-t)^hf^^my\(DWX 

fcwhole \^(Dhmk^mT^o ^nhHm<^xx3hm(o^^^^^—^mmmM 

cos-7^^^#^Ai-t^^^whole igG^^m$-&§^i!;as-e^;5o 
[0118] Hm.^^^^^-'(Dmmt. y.'r(Dx.D \^'^xn'?^tti^x^^o Diabody^m-<^i^ 
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DNA^LTjf A$tt-CV>§o ■?r-'e\ IS^^i^iS'— HEF-PMh-gy UC^<Diyi^i-/vm 
mi3XXPm=i—}^DNA^m.^^X.^Ki'i. pCXND3/KMTRl#33^ilMirb 

fc^m^iJ^^— HEF-PMh-gy UZ.WAirfhitX\^\ 
[0119] *fc. Ll^l^m^i^^— J;5 Kl^Xn^^tt^X-^^o Diabody^m^i^ 
pCXND3/KMTRl#33f3:{^ , VL^^^f A^t^TV ^§^S^(D^>i/^/Via^lJ(*'a-^tl. 
X\^f£\\ ^^X\ #f^(WO 02/094880 Al) tCfE^^tvTV ^§KMTRl^#:L(^v'i^^ 

-^^b. ag^J'cCT>'^-fe>';^:7"^'l'-^— t?rm-^t>-^TpCXND3/KMTRl#33?r^M 

^L/cPCR^^T5^<^-e>/^^-:^/vie^ij^i^ovL^iii|iMi-§^^^5-e^5„ j;5 (-lt 
HEF-PMik-g K t;i#Ai-sri!{;iJ;«9L^^^^-<i5^^— ^«|li-6ri:;5s-e^§ 

o 

[0120] 1-4-2. Whole lgG^^^^^—<Dm^ 

-fe^^^:/^^-^— KMTRVHsp (ia^J#-^: 39) ^pCXND3/KMTRl#33(D=t— KIB^'J 

cfj. T5:77fe^^^c:^^-f >^'y^-rXi-;5J;5^tf-bfco kmtrvhsp{;i{*. iJ^n— cr^^-i/^/c 

KMTRVHap(iE^IJ#^:40) {ipCXND3/KMTRl#33(D=i— KiS?lJft'^ ;(7/V:!jf^->^ 

LfCo KMTRVHapl;i{*, ^vi^^l^^(Dfcm:iBamHm^m^mMm^\^^HM^tl 
TV^5o ■fe>':^>^9--r-^— KMTRVLsp(ia^J#-^:41)f*, #fF(WO 02/094880) 

^(DKMTRl VLO^^^'-^/VgS^IJ^rt— Ki-^iS^'J^-a^. ■^(D_h^f^Kozak=3>'ir>' 

i^^ia^JccAcc^o j;u?BamHi^j mB0mmmm^w-^x^m$Y\^fco kmtrvlsp 

pCXND3/KMTRl#33(D=3— KiB^Jfp^ VL(DT^y7^«(^^^^^y^'fX-r§J;5 
o T>^^ir>^^:7°9'l'-^~KMTRVLap(ga^lJ||-^:42) (ipCXND3/KMTRl#33CO=i— 
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[0121] '^:rL-~yVH-T:U, ^§-50 pmol(Dy'°7^-^^KMTRVHsp:JoJ:t>XMTRVHap^ 
pCXND3/KMTRl#33^^M^b-C-^tfPCRMJ^?^m(l-2. tiffi^) (;i»L. 

-f i^/v^SOih-Ti^/v^To/Co H^E?0i^«l%T;ifn— >^y/vm^^tb-e^^b. S 

1^-1'X400 bp(Z)ifK'^<^VV^^t>^«9tiib. QIAquick Gel Extraction Kit (QIAGEN) "C 
mUl^fCo ^t^^aiJIS^^BamHI*5j;tJ?HindIin;iJ:«9m'fbU "f-i^m^SmmBamHm 

^bfCo S6^(Dga^JSr^)0:7"9>^5:K^pHEF-KMTRlVH-gy lir^^igbfCo 
[0122] :/VL-(::1*. #50 pmolcD:/^^-^— KMTRVLsp*Dj;t/KMTRVLap^ 

pCXND3/KMTRl#33^»M^bT'^ti'PCRMJi5^^?g(l-2. t^|E«) (^^;!JPL. 
-^/Vi^-Ti^^— -e94'X:(c:Tl^CD^tt^=fTofc=^. 94^^ 30#;72T:. 60#;?)^^>Jfe^i^ 

i^--rX400 bp(Diff>T-^^VV;e)^f3^«9ttib. QIAqulck Gel Extraction Kit (QIAGEN) 
W^LfCo itl.^aiJRB^^BamHI:ioJ;t)?HindIin3:j;«9^^>fbL. ^i?)$lJPS^^BamHI*D 
J;U?HindIII-e|i^Lfc|§^^i^i5?— HEF-PMlk-g k (clif Ab. ilf>H'(^i^*ia^J^^ 
^LfCo @6^(Dga^J^^o^^v<>5K^pHEF-KMTRlVL-gK t#^L/Co 
[0123] 2. Diabody, Triabody, Tandem diabody^o itl^^WhoIe IgGO^H. 

ljC:i3V>-C«^Lfc#^m-^i^i5?— #10 Mg-f Gene Pulser^M^fflV^fc^ 
Wi^ha/J^V— iX3^^fe(ciJ;«9COS-7«l;i^ALfCo i-^cC:^-^. #DNA(10 /zg)^ 
PBSct'lil^^Ll^cl X 10'ltajiS(O0.8 mL(DTV=^—hKMK.. 1500 V, 25 /z FOffiAlCl 

tl/fclHia^. 10%^-y&^l^Sk^{GlBCO BRL)^-^t^DMEMj#J^fi(GlBCO BRL)30 

muzmmi^tco ^Ln^zix:. 5%co <D^WTx-m^mm\^tzM. mm^^m. pbs 

2 

lc:-ClfflJ!a^4llI?5fe^#'b. CHO-S-SFMIIj#i^&(GIBCO BRL) 15 mL^^^tlPbfCo ^tt^ 

37°c. 5%co <Dm^rx72mmmmu ^'L^^^m^^xmrnm^n^^m^i^tc^m 
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[0124] ^.m^mm<Dmmm'& 

3-1. Diabody, Triabody;^o j:t>^Tandein Diabody(D^ii^pj:g 

2. -e^^$ii:fcJ#^_h?tft'ODiabody. Triabody*Dj;tJ? Tandem DiabodyCOiiSf* 
^ ^B:/7X^^^#^li^^Jffibf^:^^-f:^-fe^i^— BIAcore2000 (BIACORE) 
liSPJ^bfCo Ziflh(Diifim^\ma.g^^i!)mM^flX\^fz.o ^^X\ ^Flag^#:M2 

(Sigma) mmvxm^^n^^fco x'oM.i^ma^. m^i^^^>^—^^y^cu5( 

BIACORE) iZ.T^^^-yy'Vl^^^^Xm^^tV. ^(D'tl^'^—^^y^^m\^^tlf^^± 
[0125] 3-2. Whole lgC<DM&W\'^ 

2.xmm^'itrcmm±m^(DigGm&m\'^i^EusAxn-^fco EusAfflge^^^v— 

hMaxisorp(NUNC)(D#5^:(^='— 7^-f:/i5^>^5^:7x— (0.1 M NaHCO^, 0.02% NaN^, 
pH9.6) {c:j;t91 g/mL<DMSfilliMLfc-¥=¥^fcMgG^#:(BIOSOURCE) 100 fi L 
^Mx.. mUXimf^<D4l^^^^—iyal^^n^m^^t\^tio 100juL<D#3^/V:7 
T— (50 mM Tris-HCU ImM MgCl . 0.15 M NaCK 0.05% Tween20. 0.02% NaN . 1% 

2 3 

^''^skmT/vy^V^{BSA),pH8.1)X-fniy^>i^l.fc^, Whole IgG^^Ji^iir^cit 

m±m^m^^m^^i^x^iKKioonLir-Dmx.^ muxmm(D-(iy^^-<-iy 

BiosouRCE) 100 L^;fjpx.fCo ^UKXi^f^co4:^^^^—yB^^^n^^, 

fc^. SK^^5/7r— (50 mM NaHCO , 10 mM MgCl , pH9.8) iZiMMl^fcl mg/mL 

3 2 

<^S®^IS(Sigmal04, p-^^hny'm^r^/HJ^/^, Sigma) 100 L^;!JPX.^ 405 nm-C® 
®3feS^MlCROPLATE READER Model 3550(Bio-Rad)^fflV>-r?ia^b/Co M-SS'J 

m<DWMaatl.XWgGl k (The Binding Site)^^V>fCo 

[0126] 4. m^mm^^^<DWis& 

2. -e^^$-^/ci^^_h^cp(DDiabody, Triabody*Dj;T^ Tandem Diabody(D^i^ 
^tt«lHlS^*^'l4T'MbfCo ^^e^l^f*, ^^l;iTRAIL^W^(^^md5mi?) 
hnX\^^^M^^BS^WCOLO 205(ATCC CCL-222)^mS^t^^m6'K'^4^ti 
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ZfU—h (FALCON) K7.5 X 10imS^/'>^/l^'eWW^. CHO-S-SFMII (GIBCO BRL) 

T^Flag^^M2 (Sigma) ^10 m g/mL(DmmX-mi}WVtlo *PIJ3S«*^ttfF«<D^14 

^^JC}^TRAIL^^IJ;^;VKApo2L|a^^;t#: (Sigma) ^CHO-S-SFMII-e#|RbT 

ffiv^fco ^5bTTObfc-^-ri^n:7V— hm7°c. 5% CO (D^i^^xm^mmu ige 

2 

l-^J!aiilfi/;MJia#ttS!l^^^Cell Counting Kit-8 (WAKO) ^^;(jPbT|g^$-^/c 
450 nm"t?<D@^3feS^Microplate Spectrophotometer Benchmark Plus™ (Bio-Rad 

[0127] Diabody(D*fflJi^«W^'|!^fPtt(DJg*^|l| 1 \Z^ir, ^<D'^^. DiabodyOD^^» 
bfclfflJiS<DMii>}*IS^$tt-r.DiabodymM-e}*JNBJiS^*^ttd5^Je)btV^^;0^ofc 
o if^^^^S^ Diabody(z:M2^#:?r^;tlPb. Diabody$ri5^i:i;?^y^i^«tm^7fe5WJ}a^W 

[0128] Triabody*5j;tmiole IgG<D^i}^^W^ttM(D*S*^El2t;i^i-o 
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